Introduction
Throughout the discussion, unless otherwise mentioned, R denotes an associative ring having at least two elements with center Z(R). However, R may not have unity. For any x,y € R, the symbol [x, y](resp. x o y) will denote the commutator xy -yx (resp. the anti-commutator xy + yx). We shall make extensive use of the following basic commutator identities throughout the discussion without any specific mention:
yz) = (xo y)z -y[x, z] = y(x o z) + [x, y]z; (xy) oZ = x{yoz)-[or, z]y = (x o z)y + x[y, zj. [xy, z] = x[y, zj + [x, z]y and [x, yz] = y[x, z] + [x, y]z.

Recall that R is prime if aRb = {0} implies that a = 0 or b = 0. An additive mapping H : R -> R is called a left(resp.right) multiplier if H(xy) = H(x)y(resp.H(xy)
= xH(y)), holds for all x,y G R. A multiplier is an additive mapping which is both right as well as left multiplier. Considerable work has been done on left(right) multipliers in prime and semiprime rings during the last couple of decades (see [18] [19] [20] 
for a partial bibliography). An additive mapping d : R -> R is called a derivation if d(xy) = d(x)y + xd(y), holds for all x, y G R. An additive mapping 8 : R -' R is said to be a left derivation if ¿(xy) -xS(y) + yS(x) holds for all x,y G R.
Following [6] , an additive mapping F : R -> R is said to be a generalized derivation on R if there exists a derivation d : R -> R such that F(xy) = F(x)y + xd(y) holds for all x,y G R. Obviously, generalized derivation with d = 0 covers the concept of left multipliers.
Over the last few decades, several authors have investigated the relationship between the commutativity of the ring R and certain specific types of derivations of R. The first result in this direction is due to E. C. Posner [14] who proved that if a prime ring R admits a nonzero derivation d such In this paper, our attempt is to investigate commutativity of rings satisfying certain identities involving left multipliers on the ring.
The conditions H([x,y]) ± [x,y] = 0
In the year 2003, Quadri et al. [15] established that a prime ring R must be commutative if it admits a generalized derivation F associated with a nonzero derivation d such that F ([x, y\) 
Proof. Suppose that H([x,y]) -[x,y]
Using similar arguments as used in proof of the above theorem, we can prove the following:
Let R be a prime ring and, I be a nonzero ideal of R. Suppose that R admits a nonzero left multiplier H such that H(x) ^ -x, for all x E I. Further, if H([x,y]) + [x,y] = 0, for all x,y G I, then R is commutative.
Conclusion of Theorems 2.1 and 2.2 still hold if we replace the product [x, y] by x o y. In fact, we obtain the following results:
be a prime ring and I be a nonzero ideal of R. Suppose that R admits a nonzero left multiplier H such that H{x) ^ x, for all x G I. Further if H{x o y) = x o yr for all x,y G I, then R is commutative .
Proof. By the hypotheses, we have
This imples that
Replacing x by xr in (2.6), we obtain
Application of (2.6) yields that
That is, 
THEOREM 2.6. Let R be a prime ring and I be a nonzero ideal of R. If R admits a generalized derivation F associated with a derivation d such that F([x,y]) -[x,y] = 0(resp. F([x,y]) + [x, y] = 0),for all x,y G I. Moreover, if F(x)
x, for all x G /, then R is commutative.
Proof. When the associated derivation d = 0, then using 
Let R be a prime ring and I be a nonzero ideal of R. If R admits a generalized derivation F associated with a derivation d such that F(x o y) ± (x o y) -0, for all x,y G I. Moreover, if F(x) ^ x, for all x G I, then R is commutative.
The conditions H(xy)±xy G Z(R)
In the year 2007, the authors together with Asma [3] established that a prime ring R with a nonzero ideal I must be commutative if it admits a nonzero generalized derivation F satisfying any one of the properties:
F(xy) -xy G Z(R), F(xy) -yx G Z(R)
, for all x, y G I. If the underlying derivation d is zero, then the problem is still open. In this section, we continue this study and obtain similar results in the setting of left multipliers.
THEOREM 3.1. Let R be a prime ring and I be a nonzero ideal of R. Suppose that R admits a nonzero left multiplier H such that H(x)
x, for all x G I.
Further, if H(xy) -xy G Z(R), for all x,y G /, then R is commutative.
Proof. For any x,y G I, we have H(xy) -xy G Z{R).
This can be rewritten as (3.1) H
(x)y -xy e Z(R), for all x,y € I.
That is,
This implies that, (3.3) (H(x) -x) [y, r] + [H(x) -x,r]y = 0, for all x,y € I, r G R.
Replacing x by xz in (3.3) , we obtain (3.4 
) (H(x) -x)z[y, r] + [(H(x) -x)z, r]y = 0, for all x,y,z e I, r e R.
Combining (3.2) 
Let R be a prime ring and I be a nonzero ideal of R. Suppose that R admits a nonzero left multiplier H such that H(x) ^ -x, for all x G I. Further, if H(xy) + xy G Z(R), for all x,y G I, then R is commutative.
Proof. Suppose H is a nonzero left multiplier satisfying the property H(xy) + xy G Z(R), for all x,y G I, then the nonzero left multiplier (-H) also satisfies the condition (-H)(xy) -xy G Z(R), for all x,y G I. Hence by Theorem 3.1, i? is commutative. o REMARK 3.1. In Theorem 3.1, if left multiplier is zero, then R is commutative.
THEOREM 3.3. Let R be a prime ring and I be a nonzero ideal of R. Suppose that R admits a nonzero left multiplier H such that H(x) ^ x, for all x G I. Further, if H(xy) -yx G Z(R), for all x,y G I, then R is commutative.
Proof. We are given that H is a left multiplier of R such that H(xy)-yx G Z(R) for all x, y G I. This implies that [H(x)y -yx, r] = 0, for all x,y G I and r G R. Replacing y by xy in the last relation and using it, we find that (H(x)y -yx) [y,r] (ii) Does the condition H n (xy) ±xy G Z(R) (or H n (xy)±yx G Z(R)), for all x, y G / imply that R is commutative? (in) It is further interesting to explore the commutativity of R satisfying any one of the above properties for positive integer n which is not fixed rather it depends upon the pair x,y for its values.
Proof. Obviously, (Hi) ==>• (i) & (ii
